We present a case of tuberculous peritonitis in a 46-year-old woman with rheumatoid arthritis treated with adalimumab, and we review the association between anti-tumour necrosis factor therapy and tuberculosis. This case illustrates that tuberculosis can develop with atypical clinic and uncertain laboratory findings and may mimic malignancies during adalimumab therapy.
Introduction
Anti-tumor necrosis factor (anti-TNF) drugs have been used for more than 10 years to treat inflammatory conditions such as rheumatoid arthritis (RA), psoriatic arthritis, juvenile arthritis, inflammatory bowel diseases, ankylosing spondylitis and psoriasis [1] .
Post marketing surveillance has showed that long-term use of anti-TNF agents may increase the risk of developing serious infections, cancers such as lymphoma and skin cancer, lupus-like autoimmune disease, liver disease, demyelinating disorders and hematologic abnormalities [2] . According to reports, tuberculosis (TB) is the most frequent opportunistic, infection during anti-TNF drug therapy [3] . Anti-TNF-α therapy has been shown to be associated with an approximately 14-fold greater incidence of TB reactivation compared to healthy controls [4] . In vitro studies suggest that TNF-α plays an important role in the regulation of granuloma formation, which serves to restrict bacterial growth [5] [6] , enhances macrophage activation [7] , chemokine production by macrophages [8] and immune cell recruitment during M. tuberculosis infection [9] . Anti-TNF-α monoc-lonal antibody administration may subsequently result in the dissolution of intact granulomas, the release of viable mycobacteria, and disease reactivation [10] . This can explain the higher incidence of TB observed in patients receiving anti TNF-α treatment [4] . Highest TB risk appears with infliximab and may reach five to ten times that of untreated patients [11] [12] . Although data regarding adalimumab are not sufficient, etanercept and adalimumab seems to be associated with a slightly increased risk [12] - [15] . TB developing during anti-TNF therapy may be reactivation of latent TB or newly developed infection, and may have localized or disseminated manifestation [16] .
Herein, we present a case of tuberculous peritonitis in a patient with rheumatoid arthritis treated with adalimumab.
Case Report
A 46-year-old female with a long history of RA, on treatment with methotrexate and adalimumab was admitted to the hospital because of ascites, low abdominal pain that had developed in the previous 5 weeks. She had unintentionally lost eight kilograms in last year. TB screening was performed before adalimumab and her purified protein derivative (PPD) test was 16 mm, with a normal chest radiograph and previous BCG vaccination. The patient denied previous history or known exposure to TB. She had been treated with 300 mg/day isoniazid for 9 months for latent TB. Then adalimumab (subcutaneous injection of 40 mg every other week) was started 48 months before admission, with good tolerance and clinical result. She was being treated with methotrexate 15 mg/week and prednisolone 5 mg/day for 2 year before adalimumab started. Physical examination revealed only ascites and tenderness on deep palpation. Recent PPD test was anergic. Laboratory evaluation showed 6100 white blood cells per microlitre (66% neutrophil, 19% lymphocyte, 14% monocyte), and hemoglobin 12.7 g/dL. Erythrocyte sedimentation rate was 26 mm. Electrolytes, liver, and renal functions tests, thyroid-stimulating hormone, antinuclear antibodies, hepatitis virus and HIV serology were normal or negative. Rheumatoid factor was negative. CA 125 level was 487.1 IU/mL (normal < 35 IU/mL).
Ascites fluid analysis revealed albumin 2.1 g/dL (simultaneous serum albumin level of 2.7 g/dL and SAAG was 0.6), LDH 483 U/L (simultaneous serum LDH level of 216 U/L), 2370 white cell per microlitre (63% lymphocyte), adenosine deaminase level 17U/L (normal < 40 U/L). Quantiferon GOLD test yielded indefinite result. Cytological examination of ascites revealed lymphocyte predominance and non-neoplastic cytological findings. Histopathological examination of peritoneal biopsy revealed well-formed granuloma formation with Langhans type multinuclear giant cell and caseating necrosis in peritoneal surface (Figure 1 and Figure 2 ). TB peritonitis was thought primarily but mycobacteria were not identified by EZN histochemistry on paraffin tissue section and acid-fast staining in the ascitic fluid. While waiting culture results, with this histopathological findings, adalimumab was discontinued and antituberculous therapy with isoniazid 5 mg/kg, rifampin 10 mg/kg, ethambutol 20 mg/kg and pyrazinamide 25 mg/kg was started for first two month. A negative result for ascitic fluid culture was obtained 8 week after the initiation of antituberculous therapy.
Chest radiography and thorax computed tomography were normal. Abdominal CT scan showed widespread retroperitoneal lymphadenopathy, widespread free ascites, millimetric peritoneal nodules, peritoneal thickening and 2.5 × 3 cm in diameter lobular contoured nodular density in the right adnexial area suggesting ovarian malignancy. The patient has given her consent for the case report to be published.
Discussion
TB peritonitis is a quite rare condition. Approximately 70 percent of patients have symptoms such as abdominal pain, fever, and weight loss. for more than four months before the diagnosis is established. The most common features were ascites (93%), abdominal pain (73%), and fever (58%). TB peritonitis comprises 12% of extrapulmonary TB cases [17] . When we reviewed the literature on PubMed, there are few cases with anti-TNF therapy-associated TB peritonitis and only 6 TB peritonitis cases have been reported after adalimumab treatment. Most of anti-TNF treatment-associated TB cases are activation of latent TB infections and occurs in short time after the initiation of Anti-TNF treatment. Although anti-TNF treatment-associated TB occurs in the early months after infliximab treatment, (12 -21 weeks), suggesting that reactivation of latent TB [5] , the development of TB in etanercept treated patients occurs after the initiation of therapy with average 11.5 months [15] , suggesting that newly infected TB. The average appearance time of TB was 16.6 months in adalimumab associated 6 cases (36-18-12-12-11-11 months). Only one of these cases had positive tuberculin skin test before adalimumab treatment and took anti-TB treatment before the adalimumab [17] . Therefore, these 6 case should be thought as newly infected TB. Our patient had 16 mm PPD test and TB occured 48 months after the initiation of adalimumab treatment, therefore it should be thought as newly developed TB.
In our patient, Mycobacterium could not be shown by acid-fast staining in the ascitic fluid. Examination of an acid fast stained smear of ascitic fluid has a disappointingly low yield. The direct smear of ascitic fluid has only 0 to 6 percent sensitivity for detecting Mycobacteria [18] . Ascitic fluid culture was negative for mycobacterium tuberculosis in our patient. In most series, the frequency of a positive ascites culture is disappointingly less than 20 percent [19] . The utility of cultures is even more questionable when considering the delay of four to six weeks before a result is obtained. The delay can be associated with increased mortality [20] .
In our patient, peritoneal biopsy histopathological examination revealed extensive gralunomatous reactions with Langhans type multinuclear giant cell and caseating necrosis compatible with TB peritonitis. However, TB bacilli could not be shown by EZN histochemistry on paraffin tissue section. In addition to these, the high incidence of TB in our country led us to strongly think of TB.
After two months of therapy with isoniazid, rifampin, ethambutol and pyrazinamide have been completed, clinic of our patient was improved, ascite and findings considerning malignancy disappeared in the control Abdominal CT. Four more months' antituberculous therapy with isoniazid and rifampin was planned for full recovery.
Although ascitic fluid culture was negative for mycobacterium tuberculosis, the diagnosis of TB was confirmed with respond to treatment and malignancy was excluded.
As a result, in countries such as Turkey which has a high incidence of TB, before the initiation of the anti-TNF-α therapy, latent TB screening must be done appropriately. The patients with latent TB should take adequate dose and duration chemoprophylaxis and compliance to this therapy should be monitored carefully. We suggest performing early diagnostic peritoneal biopsy for patients with unexplained ascites, especially in localities where tuberculosis is prevalent. In case of having strong suspicion of TB, although not certain laboratory findings and typical clinic to confirm the TB diagnosis, initiation of anti-TB therapy is seen as a rational approach, because of possible high morbidity and mortality in case of late initiation of treatment. It should not be forgotten that intra-abdominal TB developed after anti-TNF therapy may mimic malignancies.
